Introduction
The defects in the weld can be defined as irregularities in the weld metal produced due to incorrect welding parameters or wrong welding procedures or wrong combination of filler metal and parent metal. Various welding defects can be classified into groups such as cracks, porosity, solid inclusions, lack of fusion and inadequate penetration, imperfect shape and miscellaneous defects. A lack of root fusion (LRF) is one of the weld defects which may develop to a crack and cause failure of the gas pipeline [1] . They also reduce the fatigue limit [2] . In order to investigate the positive effect of overloading of welded joints with LRF on their fatigue properties fatigue tests were carried out on strip-type specimens taken from a helically welded pipe Ø 630/7 mm made from low-C steel ČSN 411373.
Procedure
The specimens were taken perpendicularly to the weld seam. The weld with LRF was left in the natural state and it was located in the middle of the specimen. The specimens were fatigued in zero-totension loading with the maximum stress in a cycle 132 MPa. Most of the defects of the LRF type were about 0.5 mm deep; however, by the post-test analysis of the fracture surface there were also some deeper defects found. The results obtained on such specimens were disregarded. The testing program was composed by four groups of specimens, namely groups I to IV -see Tab.1. Group I corresponded to specimens with welds without presence of defects. Group II represented specimens with LRF but without applied overloading. Groups III and IV considered specimens with the existence of LRF and with applied overloading of 0.8R t0.5 and R t0.5 , respectively. In the After fixing the specimens to the loading machine, they were subjected to their respective overloading and, subsequently, they were excited until the maximum cyclic stress was achieved. A photo of a specimen fixed in the grips of the machine is given on Fig.1 . 
Evaluation of the results
Test results were evaluated assuming the same initial depth of LRF and assuming a Gaussian distributions of logarithms of lives of specimens. A value of life N f = 10 7 was assigned to specimens that did not develop cracking after 10 7 cycles. The outcome of the statistical evaluation is shown in Tab. 2 with the equivalent life at the far-right column. Symbol μ stands her for the mean and the symbol s stands for the standard deviation of logarithms N f . The probability density function of logN f for all four groups of specimens is presented on Fig. 2 It is seen from these results that the LRF in welds caused a reduction of the fatigue life by more than a half. The overloading of specimens with LRF to the level of 0.8R t0.5 eliminated the influence of the defects, so the achieved fatigue life after tests reached the life expectancy of specimens without LRF. Likewise, the overloading level of R t0.5 had an even greater positive impact on the improvement of the fatigue life of the specimens.
Based on a qualitative assessment, the morphological characteristics of the fatigue fracture surfaces of all tested specimens can be considered alike. In areas near the crack initiation site the fracture surface is substantially broken. It consists of a series of micro-facets, separated by micro-steps, without discernible fatigue groovesstriations. As the length of a crack increases the fatigue micro-facets widen and fatigue striations start to be discernible (Fig. 3) .
Fig.3. Fatigue microfacets covered by striations

Conclusions
Because the beneficial effects of overloading as determined in this study can be expected when the level of tensile stress, acting in perpendicular direction to the weld seam, is (0.8 -1.0) R t0.5 , helically welded pipes are disqualified to some extent because even for the hoop stress equal to the yield stress the stress perpendicular to the weld is only a part of the hoop stress. So that full beneficial effects of overloading can be experienced for longitudinally welded pipes only.
